We derive a representation of thermal functionals as expectation with respect to a Markov process in phase space of classical quantities. We prove also that the above quantities have a classical behaviour for high temperature. § 1. Introduction Path integration proved to be a very useful tool both in statistical mechanics (see e. [12]) for both non relativistic quantum mechanics and relativistic quantum field theory, it was noticed that jump processes could be used in the definition and application of Feynman path integrals i. e. in the real time region.
It is a matter of computation to show that the expectation values of observables in the equilibrium state of a harmonic oscillator at the inverse temperature @=(kT}~1 satisfies a "heat equation" with respect to a parameter which is a definite combination of the Planck's constant, the inverse temperature jS and the frequency of the oscillator. This will be made precise in Section 2. This observation allows to derive a path integral representation of these expectation values, actually as an expectation with respect to a Wiener process in phase space of classical functions.
In this paper we show that there exists a similar representation for systems whose hamiltonians are the ones of the harmonic oscillator perturbed by bounded potentials of the trigonometric type.
A very important tool in what follows are the operators introduced by U. Fano [13] which allow to give another description of the Weyl quantization. For the sake of completeness we briefly describe these operators and derive one of their most important property (Proposition (2.8)). Moreover we derive for the temperature states of the harmonic oscillator a path integral representation as an expectation value with respect to a Wiener process in the phase space of classical functions (Proposition (2.21)). This allows to describe the various limits of expectation values as ft goes to zero (or infinity) or h goes to zero (Corollary (2.26) and formula (2.36)).
In Section 3, we study the case where the Hamiltonian of the system is of the form 2N with at most singularities of the first kind. This space, namely the space of functions with at most singularities of the first kind has a nice structure of complete separable metric space, and is quite naturally associated with general stochastically continuous processes which are of the type we have considered before.
The key-tool for the derivation of the previous formula is the observation that the left hand side of (1.2) satisfies with respect to fl and a an integrodifferential equation which can be identified with the backward Kolmogorov equation of a Markov process which can be easily identified by its stochastic differential equation (Theorem (3.9)). Furthermore the limit for /3 going to zero approaches the same limit as the corresponding quantity for zero potential This last limit has been studied through in Section 2.
Finally let us remark that there is a natural extension of the previous techniques to the imaginary time Schrodinger equation of the trigonometric models of relativistic quantum field theory as derived in [14] . We postpone to a forthcoming paper to elaborate on this point.
It is a pleasure for us to acknowledge Prof. G. In this Section we derive a path integral representation of some expectation values of observables in the equilibrium state of a harmonic oscillator at inverse temperature f$=(kT)~l. The integral is the one associated with the standard Wiener process in phase space. It turns out that it gives as a by-product the different limits of these quantities as # goes -to zero or the temperature goes to infinity.
Let us consider an N dimensional symmetric harmonic oscillator whose Hamiltonian is given by: 
They satisfy the usual canonical commutation relations in the Weyl form:
We follow the conventions which can be found for instance in [15] . According to the Weyl prescription, the classical functions / on the phase space can be quantized according to:
where <Sf denotes the Fourier transform of /:
We do not elaborate on the class of functions which can be quantized according to the above procedure. In what follows it suffices to remark that it works at least for functions which are the Fourier transform of a bounded measure. Another expression for Q(f) can be given in terms of the operators W a P introduced in [13] (see also [16] ) where P is the parity operator, defined by :
GP/)(*)=/(-*), x^R", f^L 2 (R»,dx}, more precisely, one has the proposition which is a slight extension of a result of [16] : In this section, in some way we want to extend the results of the previous section. However we focus our attention to the temperature dependence of thermal expectation values of systems with N degrees of freedom.
We consider Hamiltonians of the form :
where the potential V is a self-adjoint operator of the form:
. being a bounded measure on R 2N '. In what follows we make use of the following observation: one can change and ft in such a way that (3.3) where y! is a bounded measure on R 2N and moreover
Indeed V is a bounded self-adjoint operator, hence by adding a constant we can make it positive. This constant can be incorporated to the measure p just adding a mass at zero in the phase space. In the sequel we shall always assume that V is positive. First we are interested in the matrix elements of the semi-group /3-»exp{-f}H} and our purpose is to derive for these matrix elements a path integral represen-tation. The crucial observation is the following lemma: Proof. Previous statement is based on the observation that (3.7) is the backward Kolmogorov equation for the system of stochastic differential equations (3.13) and (3.14), (see [22] , chap. 2, § 10). Then it is rather easy but tedious to check that formulae (3.17)- (3.22) give the equation (3.7) as the backward Kolmogorov equation associated with the stochastic differential equations (3.13) and (3.14) (see [22] , p. 302).
The previous theorem cannot be extended directly to the thermal functional 
